Health-White-collar workers who worked at an office where a discretionary work scheme had been introduced for those in managerial positions were surveyed in August 1999 in a prospective framework in order to explore the effects of a discretionary work scheme on the association of working hours and vacations with workers' health. Two hundred and eight eligible male workers aged 35 to 60 were examined, and the following were major findings: Whether workers were engaged in discretionary work or not was directly related to neither working hours and vacation measures nor workers' health. When workers were divided into two groups, those engaged in discretionary work (n=147, mean age: 46.1 ± 5.9) and those who were not (n=61, mean age: 45.4 ± 7.2), the percentages of those with health problems significantly decreased only for the latter along with an increase in paid holidays and chances of successive days of vacation during the past year (p<0.01 and p<0.05, respectively). And for those engaged in non-discretionary work, the percentages of workers judged to be distressed significantly decreased with increasing chances of successive days of vacation (p<0.01). That is, a discretionary work scheme did not have any unfavorable effect on working hours, vacations or the health of the subjective workers, and it only modified the association of vacations with workers' health in the direction in which that association was weakened. On the other hand, working hours showed no association Received Feb 22, 2001; Accepted Oct 25, 2001 Correspondence to: K. Tarumi, Occupational Health Training Center, University of Occupational and Environmental Health, Yahatanishi-ku, Kitakyushu 807-8555, Japan with workers' health, irrespective of the work scheme. Although a discretionary work scheme included occupational positions, the practical difference could result in that of the range or level of discretion in performing work and workers' awareness of working hours. For those engaged in discretionary work, the amount of workload seemed to be hardly proportionate to the number of hours worked, and that could explain the obscure associations between working hours, vacations and health. The health effects of working hours have been one of the major concerns in the field 1) of industrial health. A discretionary work scheme 2, 3) has recently been institutionally introduced into Japanese occupational settings, and its effects on workers' health and work time 4) have become an important theme for study. The authors [5] [6] [7] have examined the health effects of working hours and vacations, focusing on white-collar workers. Although working hours certainly have some effect on workers' health, a discretionary work scheme may be another possible factor which changes the traditional relationship between work time and health results in the workplace. This is the case since one of the major characteristics of a discretionary work scheme is that working hours are regarded as the number of hours previously agreed on by both the employer and the employees, irrespective of actual hours worked. In such a working environment, it is still unclear how a discretionary work scheme affects workers' work time allocation, and, from the viewpoint of health care management, whether it can affect the association of working hours with workers' health 4) .
with workers' health, irrespective of the work scheme. Although a discretionary work scheme included occupational positions, the practical difference could result in that of the range or level of discretion in performing work and workers' awareness of working hours. For those engaged in discretionary work, the amount of workload seemed to be hardly proportionate to the number of hours worked, and that could explain the obscure associations between working hours, vacations and health. The findings obtained here have to be explored through further studies in other workplaces.
The health effects of working hours have been one of the major concerns in the field 1) of industrial health. A discretionary work scheme 2, 3) has recently been institutionally introduced into Japanese occupational settings, and its effects on workers' health and work time 4) have become an important theme for study. The authors [5] [6] [7] have examined the health effects of working hours and vacations, focusing on white-collar workers. Although working hours certainly have some effect on workers' health, a discretionary work scheme may be another possible factor which changes the traditional relationship between work time and health results in the workplace. This is the case since one of the major characteristics of a discretionary work scheme is that working hours are regarded as the number of hours previously agreed on by both the employer and the employees, irrespective of actual hours worked. In such a working environment, it is still unclear how a discretionary work scheme affects workers' work time allocation, and, from the viewpoint of health care management, whether it can affect the association of working hours with workers' health 4) .
In Japan, a discretionary work scheme for white-collar workers was introduced for workers by the Labour Standards Law 3) in 1987. Although the application of the related provisions was strictly limited and has been extended to white-collar workers who have satisfied certain conditions since then, the law had exempted from its regulations workers in positions of supervision, management or those positions which deal with confidential matters. Therefore, there can be two types of work schemes in the workplace, and it is expected that the effects of a discretionary work scheme on working hours and workers' health can be examined by observing those two different groups.
In this survey, the authors tried to explore the effects of a discretionary work scheme on the association of working hours, including vacations, with workers' health within a prospective framework by using white-collar workers. That is, how a discretionary work scheme affected subjects' work time including vacations and health conditions was first examined. Next, the effects of working hours and vacations on workers' health were examined, comparing two worker groups in terms of whether a discretionary work scheme had been applied or not.
Subjects and Methods

The characteristics of discretionary work
Discretionary work is a word typically used in a juristic context. It was first defined in the Labour Standards Law 3) amended in 1987, and the related provision only prescribes that the number of hours worked by workers engaged in discretionary work is judged to be equivalent to that agreed on in advance by both the employers and the employees. Meanwhile, the judged working hour provision is related not only to juristic issues and worker's productivity but also to workload based on how work is done differently due to the provision. From the viewpoint of occupational health science, the effects of the latter are important.
The office investigated was the headquarters of a Japanese manufacturing company, and included the following kinds of work: Planning and management to run an enterprise, human resource management, financial affairs and accounting, public information activities and general affairs, planning and management of industrial plants and related business activity, and related clerical work. The work of the regular staff was needed to access the discretionary ways of working, and in order to perform work, a large amount of discretion in terms of the method of performing work and time allocation were allowed based on occupational experience and levels. A flexible work time system was also available to all of the regular staff, and manual work was usually left to temporary workers.
Although work performed by the workers investigated was discretionary as mentioned above, the system had been introduced in 1988 and only considered the workers in managerial positions at the time of the survey. All of the managerial workers were engaged in not only managerial work but also in other work peculiar to their employment sections. Subordinate workers were suggested outlines for work and required to give periodic reports on their work. Workers who were engaged in discretionary work were evaluated based on their work performance, not on the number of hours worked, and paid based on the yearly salary system, whereas those under a non-discretionary work scheme were basically paid according to the number of hours worked, including overtime pay. Accordingly, the range or level of discretion 8) and workers' awareness of work time could cause practical differences between those engaged in discretionary work and those not.
Subjects analyzed
The subjects investigated were regular and full-time white-collar workers. All were daytime workers and had been continuously working at the office for at least one year. Because of the seniority system 9) of promotion in Japan, the duration of employment was almost proportionate to age. The number of workers for the investigation was 590 in July 1999.
Only male workers aged 35 and older were the subjects of analysis (n=230). Because there were few female managers and no managerial position workers under 35 years of age, those workers were eliminated from the subjects of analysis. The mean age of the workers engaged in discretionary work was 46.1 (SD=5.9, n=147) and that of those who were not was 45.4 (SD=7.2, n=61).
Items investigated and survey methods
This study was conducted in August 1999. Type of occupation, working hours and vacations, and general and psychological health states were major categories for investigation. The data, except data for evaluating general health states, were collected with a self-reported questionnaire composed and prepared by the authors.
The regulations related to working hours 2) are stipulated in the Labour Standards Law. These regulations contain provisions not only for working hours but also for rest periods, rest days and annual leave with pay. Therefore, in accordance with those, questions about vacations were also prepared as part of working hour-related measures. Responding to this kind of situation, Westman 10) stated that satisfactory vacations were preferably related to distinct recovery from burnout in a report on respite and burnout. Taking this into account, the following six items were prepared as working hour-related measures with the response categories in parentheses: 1) The average number of weekly working hours during the last month; 2) the number of paid holidays taken within the past one year period; 3) the number of chances of four or more successive days of vacation within the past one year (none, one time, two times, three times or more); 4) the number of chances of leisurely vacations, vacations taken as leisure, within the past one year (none, one time, two times or more); 5) whether workers feel relaxed after daily work (yes, no); 6) whether workers feel relaxed on weekends (yes, no). The details of leisurely vacations 5) are described elsewhere. As working hour differences resulting from seasonal changes were expected to be small in the office studied, the number of hours worked during the last month was asked.
The psychological health state was assessed with the 12-item version of the General Health Questionnaire 11) (GHQ). And the results of a company annual medical checkup were substituted for evaluating workers' general health state. The annual medical checkup was held in August 1999. The general health state of the workers studied was evaluated based on the results of the following checkup items: Body mass index, audiometer, blood pressure, electrocardiogram, radiological examination of the chest, blood sample (GOT, GPT, gamma-GTP, total serum cholesterol, HDL-cholesterol, fasting blood sugar), and physical examinations by doctors.
Questionnaires were distributed with explanatory leaflets one month before to the workers due to have the checkup. The subjects were asked to complete the questionnaire by themselves and return it to the staff in charge at the time of the checkup.
Analysis methods
Ordinal numbers were assigned to all the response categories according to the order in parentheses indicated above. Because the responses concerning the number of hours worked and paid holidays taken were continuous variables, they were reconstructed into discrete variables in three categories: for the former, 35-44, 45-49, and 50 hours or more a week, and for the latter, 0-4, 5-9, and 10 days or more a year. The ordinal numbers 1 to 3 were assigned to those three categories in order. The GHQ scores 11) were calculated according to the usual recommended method: Positive responses to each complaint in the questionnaire were assigned one point and zero to the other. The sum of scores for the twelve items was the GHQ score. Workers who scored 3 points or more were judged to be distressed and assigned the ordinal number 1, and 0 was assigned to those who scored less than 3. Workers who were considered to need followup or further medical examinations based on the results of their annual medical checkup were judged to be suffering from some kind of health problem. Those with health problems were assigned the ordinal number 1, and 0 was assigned to those who suffered no health problem.
Those workers who had missing values in the responses in the above-mentioned items were excluded. The number of eligible subjects for analysis was a final total of 208 of the original 230 (90.4%).
Statistical methods
Spearman's rank correlation coefficients were first calculated in order to evaluate the association between the working hour-related measures. Next, the association between the work schemes and the working hour-related and health measures were examined with contingency tables. The chi-square test checked the significance levels between these associations. Third, the percentages of workers judged to have problems based on their checkup results and the GHQ scores were calculated for each working hour-related measure category in the respective work schemes. Those associations were tested with the Cochran-Armitage test 12) with a significance level of 0.05 because linear trends were expected to occur with changes in those who suffered from health problems.
With a personal computer, the SAS 13) procedure was applied to all of the above calculations and analysis.
Results
Association between working hour-related measures
The largest correlation coefficient was 0.25 and was based on the number of paid holidays and the chance of leisurely vacations (p<0.001) ( Table 1 ). The range of correlation coefficients between the variables was from -0.23 to 0.25. The absolute values for all the coefficients were not sufficiently large, irrespective of their statistical significance levels, and practically each working hour and vacation measure could be regarded as independent.
Change in the working hour-related and health state measures according to work schemes
There were 147 workers engaged in discretionary work and 61 in non-discretionary work (Table 2) .
Of the six working hour-related measures examined, only the chance of leisurely vacations was significantly associated with the work schemes based on the chi-square test (p<0.05). Those who took no leisurely vacations consisted of a higher percentage among the workers engaged in non-discretionary work, compared to those engaged in discretionary work (34.4% and 19.1%, respectively). Conversely, those engaged in discretionary work had more leisurely vacation chances. The work schemes showed no clear association with the other working hour-related measures.
The work schemes were significantly related to neither the annual medical checkup results nor the GHQ scores.
Work schemes and association of working hour-related measures with health states
For workers who were engaged in discretionary work, no significant associations between the six working hour-related measures, and the annual medical checkup results and the GHQ scores were found (Table 3) .
Working hours showed no significant association with the annual medical checkup results or the GHQ scores in the worker groups in both the discretionary and the nondiscretionary work schemes.
In the non-discretionary work scheme group, the percentages of those who suffered from any health problems in the annual medical checkup results significantly decreased along with an increase of the number of paid holidays based on the Cochran-Armitage test (p<0.01). And the percentages of those suffering from health problems significantly decreased in cases in which the chance of four or more successive days of vacation a year increased (p<0.05). The percentages of those judged to have high GHQ scores significantly decreased along with an increase of the chance of four or more successive days of vacation (p<0.01).
The satisfactory vacation items of leisurely vacations, relaxation after work and on weekends were significantly related to the checkup results and the GHQ scores in neither of the work scheme groups.
Discussion
Assessment of the factors examined
As shown in Table 1 , each of the six working hourrelated measures prepared was practically independent, irrespective of statistical significance. Vacations or leisure time 14, 15) is generally considered to consist of the remaining part of a day or lifetime excluding physiologically indispensable time and working hours. Nevertheless, the above results showed that vacation measures could be independent indicators regulating the work life of middle-aged male white-collar workers, and not only working hours but also vacation measures may be worth taking into account in terms of their relationship to workers' health.
Comparing the percentages in the respective work schemes (Table 2) , it was realized that the work schemes themselves were not directly related to the working hours, vacation measures prepared and the health results for the workers studied. Although a larger percentage of workers had taken one or more leisurely vacations in the discretionary work scheme group, this may be why those who were engaged in discretionary work felt unconstrained. Because workers engaged in discretionary work may have been less aware of the number of hours of work, including vacations, taking of vacations seemed to be more flexible.
Working hours
Although working hours did not show any association with the health state measures in either of the work scheme groups shown in Table 3 , in interpreting the findings, the presence of workers who worked extremely long hours had to be examined.
It was necessary to keep in mind that there were few workers engaged in work for extremely long hours when interpreting the absence of the association of working hours with health state measures. Working extremely long hours which may contribute to Karoshi 16, 17) , i.e., death from overwork, is expected to cause serious health problems. If there were a certain number of workers who worked such long hours, the percentages of those having health problems would have increased along with the working-hour categories. Workers whose work time exceeded 60 hours a week amounted to only 6 percent of the workers in our study.
Meanwhile, whether working hour responses exactly reflected the actual number of hours worked had to be scrutinized, though findings which led to the preceding discussion were not shown. Legally, hours worked under the administration of supervisors 18) are regarded as working hours, which include break time, time for preparation or cleaning-up, and time required for completing work done during non-scheduled work hours. Nevertheless, it would be difficult for white-collar workers to strictly count the number of hours worked according to the definitions given above because of the discretionary nature 19) of their work. The method of assessing white-collar working hours might need to be considered hereafter.
Vacation measures and health
On the other hand, the number of paid holidays or the chance of successive days of vacation seemed to be counted precisely. That could explain why these vacation measures were significantly related to health measures (Table 3) , though this was the case only in the nondiscretionary work scheme group.
It seemed to be true that appropriate taking of paid holidays could alleviate general health defects and prevent the health of workers from worsening. On interpreting that association, attitudes of Japanese workers in terms of taking paid holidays may be suggestive: that is, the surveys conducted by the governmental agencies 20) showed that one day of paid leave was taken by 82% of workers surveyed, and also paid leave was usually taken because of their own health problems or for family reasons. It was also supposed that in this subjective working environment, short periods of paid holidays were frequently taken based on health-related problems, and such interruptions of working days would help maintain the health of workers.
Successive days of vacation were related to not only the checkup results but also to the GHQ scores. The positive effects of taking long vacations on psychological health were reported in the studies conducted by Westman 10) and Etzion 21) . Westman et al. did a followup study on the burnout levels of clerical workers and found a decrease in the levels during vacations. Etzion et al. reported that burnout levels of those who were engaged in reserve duties became lower. Governmental surveys in Japan for vacations 20) also reported the same tendency. Although the nature of the work performed in the office studied was discretionary, irrespective of the work scheme, there was a difference in the range or level of discretion between those engaged in discretionary work and those not (see Methods). In the latter group, work performance tended to be proportionate to hours worked because of a small range of discretion. That might explain why chances of successive days of vacation were significantly associated with the GHQ scores only in workers under a non-discretionary work scheme.
Moreover, a report 22) published in 1995 by the Japan Productivity Center for Socio-Economic Development (Shakai Keizai Seisansei Honbu) could provide helpful insights. In the report, white-collar workers engaged in discretionary work were the subject of study. Seventy percent of the 242 responders reported that they felt less strained when participating in discretionary work, though 74% of them denied that the total number of hours worked became shorter. That is, the data possibly showed that the introduction of a discretionary work scheme could bring workers a feeling of relief from strain originating in constrained work time. When workers obtained more flexible work time psychologically and practically, the taking of vacations could be less associated with health problems.
Our previous studies 6, 7) suggested that appropriate taking of leisurely vacations was likely related to whitecollar workers' health, including psychological distress. Past studies also showed that those associations were more obvious in younger worker groups. As the subjects for this analysis were confined to those aged 35 years of age and over, the effects of age could have been responsible for this unexplained association.
Discretionary work and health
As mentioned above, no explicit association between working hour-related measures and health was found in the discretionary work scheme group, which, on the other hand, meant the work schemes only modified those associations 23) . Although whether a worker was engaged in discretionary work or not overlapped with his occupational position, the difference due to occupational position was attributed to that of the range or level of discretion and the awareness of working hours, and those factors possibly explained the results obtained.
The health effects of discretionary work 4, 24) had been reported concerning workers engaged in research. In that study, those under a discretionary work scheme complained of more chronic fatigue because research workers tended to be isolated and absorbed in their work. The report pointed out the importance of self-control in managing one's own work and life style. In our study, white-collar workers who were not research workers were examined, and a discretionary work scheme seemed to not affect workers' self-control as far as the working hourrelated measures monitored were used as indicators (see Table 2 ). The white-collar work of the subjects in the headquarters office did not go well without maintaining communication each other, and this seemed to contribute to the moderate nature of the work-style. Discretion 25, 26) in terms of working is a well-known factor related to workers' physical and psychological health status. Whether a particular kind of work is discretionary or not is usually determined by the kind of questions asked the workers, and not by the work scheme itself. There may also be some differences between the work scheme categories and workers' awareness of discretion with their work. In that case, it is preferable to simultaneously assess the range or level of discretion in relation to each worker's occupational experience objectively.
It is impossible to examine the effects of discretionary work on worker's health by using a randomized controlled method. Although the effects of working hours and vacations during a certain past period on workers' health were examined in this study, it is naturally impossible to be free from the influence of selection bias, but observational studies can provide some useful information. Through various types of reports conducted in a variety of workplaces and timing including followup investigations, the health effects of a discretionary work scheme may be suitably evaluated.
